Studies were conducted to identify Aeromonas sp. isolates collected from disease affected carp fishes (Cyprinus carpio and Labeo rohita), their antibiotic sensitivity pattern and sensitivity to 121 herb extracts. A total of 19 Aeromonas sp. isolates were identified from a total of 84 different isolates through a series of physiological, morphological and biochemical tests. Seven antibiotics viz., streptomycin, chloramphenicol, erythromycin, sulphamethoxazole, cephradine, oxytetracycline and gentamycin were tested by disc diffusion method where all of the Aeromonas sp. isolates were found sensitive to streptomycin, erythromycin and gentamycin. But, 78.95% of the isolates were found resistant to oxytetracycline. In addition, 5%, 11%, and 16% isolates exhibited resistance to chloramphenicol, cephradine and sulphamethoxazole, respectively. Twenty one percent of the isolates showed multiple resistance to the antibiotics. A total of 121 herb extracts were evaluated for their sensitivity to the fish pathogenic Aeromonas sp. isolates. Among these, 23 herbs were found to possess antimicrobial activity. Leaf extracts of Eugenia caryophyllus, Spondias pinnata and Terminalia chebula were found to inhibit the growth of all the Aeromonas sp. isolates. In this study, multiple antibiotic resistant isolates were also found to be sensitive to several herb extracts. Thus, herbal treatment would promise a greater viable solution for effective treatment of fish disease.
INTRODUCTION
Aeromonads are gram-negative, facultative anaerobic bacteria that cause diseases in terrestrial and aquatic animals and also in human (Janda and Abbott, 1996) . Aeromonas sp. are considered to be one of the most important bacteria among the etiological agents of bacterial fish diseases (Rahman et al., 2005) . They are associated with hemorrhagic septicaemia, tail and fin rot, ulcer disease or red-sore disease in a variety of freshwater and marine fish of the world (Roberts et al., 1989) . Diseases caused by Aeromonas sp. is the major disease problem for commercial carp farming in Bangladesh (Chowdhury, 1998; Rahman et al., 2004) .
Vaccination, chemotherapy and other prophylactic measures are generally used for prevention and control of fish diseases. During the last two decades, various treatment methods including the use of antibiotics have been adopted with partial success for the treatment of diseased fish (Aoki, 1992) . Antibiotics can literally save lives and are effective in treating illnesses caused by bacterial infections. However, they have the potential to cause unwanted side effects to host body. Due to careless and promiscuous use of antibiotics, various pathogenic microbes are gaining resistance to different antibiotics. For these reasons herbal treatments would be an alternate choice for prevention and control of fish diseases.
Medicinal plants are important elements of traditional medicine in virtually all cultures and promise a cheaper source for therapeutics, greater accuracy than chemotherapeutic agents and a viable solution for several problems (Ahmed et al., 2009) . Many kinds of herbs possess antibacterial and antifungal activity that can be used to control different diseases. But very little attempts have been undertaken for the treatment of fish diseases.
Considering the above importance, present studies have been conducted to identify the Aeromonas sp. isolates collected from diseased fish, to investigate the antibiotic sensitivity of the isolates, and to screen sensitivity of the microorganisms to different herb extracts.
MATERIALS AND METHODS

Isolation of Aeromonas sp. from carp fish
Bacteria were isolated from lesions and kidneys of disease infected rohu (Labeo rohita) and common carp (Cyprinus carpio). These fishes were collected from Pabna and Sylhet districts during November 2009 to February 2010. External hemorrhagic lesions on the skin and underlying muscular tissue were observed in the diseased rohu and hemorrhagic lesions with loss of scale were found in the disease infected common carp.
Isolation of bacteria from the diseased fishes was carried out aseptically on nutrient agar (NA) media. The agar plates were incubated at 25 o C for 36-48 hours. Individual colonies were separated from the plates on the basis of color, shape and size and sub-cultured on the relevant media to obtain pure culture. Then suspected Aeromonad isolates were subcultured on Aeromonas-selective agar media supplemented with ampicillin antibiotic.
Identification of Aeromonas sp. isolates
A series of morphological, physiological and biochemical tests were performed to characterize the suspected Aeromonad isolates grown on Aeromonas-selective agar media.
A presumptive identification was performed by Gram staining, motility, oxidase activity, catalase production, acid production from glucose, oxidation-fermentation (OF) test and resistance to vibriostatic agent 0/129 tests for determination of biochemical characteristics of the bacteria as described by Rahman et al. (2004) . The tolerance of the isolates to NaCl concentrations was determined in NA medium containing 0% and 6% NaCl. Growth temperature of the isolates was studied by incubation of the isolates on NA medium at 4, 25 and 37 o C for 24-48 hours. Results of the tests were compared with a type strain of Aeromonas hydrophila ATCC 7966 T and the bacterial isolates were identified up to genus level following the Manual for the Identification Medical Bacteria (Barrow and Feltham, 1993) .
Antibiotic sensitivity test
Sensitivity of the Aeromonas sp. isolates to different commercial antibiotics was determined by disc diffusion method as described by Sarker et al. (1998) . Briefly, individual isolates were cultured into nutrient agar broth and incubated at 25°C for 12 hours. Fifty micro liter of individual broth culture was dropped on the NA plate with micropipette. The broth on the plate was spread aseptically by a sterile 'L' shaped glass rod. Seven commercially prepared antibiotics discs viz., streptomycin (10 µg/disc), chloramphenicol (30 µg/disc), sulphamethoxazole (25 µg/disc), erythromycin (15 µg/disc), oxytetracycline (30 µg/disc) and cephradine (30 µg/disc) manufactured by Oxoid Ltd. and gentamycin (10 µg/disc) manufactured by Becton Disc kinson & company were placed on the surface of the medium with sterile forceps and pressed gently to ensure good contact with the surface of the medium. The plates were then incubated at 25°C for 24 h. After incubation the organism was considered resistant if there was no zone of inhibition surrounding the disc and marked as R. When there was zone of complete inhibition around the disc the organism was considered sensitive. Then the diameter of the discs and the diameter of the zone of inhibitions were measured by measuring scale. The ratio between the diameters was calculated as described by Sarker et al. (1998) .
Herbal sensitivity of the Aeromonas sp. isolates:
A total of 121 herb extracts from 118 plants were randomly selected in this study to screen their sensitivity to the Aeromonas sp. isolates. Most of the herbs were collected from a nursery of Adamdighi, Bogra and different parts of Sylhet district. A list of the plants has been given in Table 2 . The fresh parts of plants such as young leaves, bark, bulb, root, flower, rhizome or petiole were collected and washed several times with distilled water. The plant parts were cut into small pieces and paste was made by using mortar-pestle. Approximately 10 µl of individual herb extract was inoculated onto the spread plate culture. The plate was then allowed to incubate at 25 o C for overnight. After 12-24 h of incubation, the herb extract was noted for zone of inhibition for each Aeromonas sp.
isolates. The diameter of the herb extracts and the diameter of the zone of inhibitions were measured by measuring scale. The ratio between the diameters was calculated. 
RESULTS AND DISCUSSION
Identification of the Isolates
A total of 84 bacterial isolates was isolated from the disease infected carp fishes. Then 25 isolates that exhibited the colony characteristics similar to Aeromonas sp. were subcultured on Aeromonas-selective media where, 19 isolates were grown. These isolates were assessed for their morphological, physiological and biochemical characteristics. All of these isolates were Gram negative, rod shaped, motile with polar flagella, catalase positive, oxidase positive and fermentative bacteria, produced acid from glucose, able to grow at 25 o C and 37 o C and in absence of NaCl but unable to grow at 4 o C and in presence of 6% NaCl and also resistant to vibriostatic agent 0/129 (Table 3) . Based on the characteristics these isolates were identified as member of the genus Aeromonas sp. 
Antibiotic sensitivity of the Aeromonas sp. isolates
The Aeromonas sp. isolates were found to vary in their antibiotic sensitivity pattern to the seven antimicrobial agents tested. All of the isolates showed sensitivity to three antibiotics such as streptomycin, gentamycin and erythromycin. But, most (78.95%) of the isolates were found resistant to oxytetracycline. Moreover, 5%, 11%, and 16% isolates exhibited resistance to chloramphenicol, cephradine and sulphamethoxazole, respectively (Table 4) . OTC : Oxytetracycline (30 µg/disc), S : Streptomycin (10 µg/disc), E : Erythromycin (15 µg/disc), C : Chloramphenicol (30 µg/disc), SXT : Sulphamethoxazole (25 µg/disc), CE : Cephradine (30 µg/disc), GE : Gentamycin (10 µg/disc), R : Resistant, Numbers indicate the zone ratio
Herbal sensitivity of the Aeromonas sp. isolates
The Aeromonas sp. isolates were found to be sensitive to 23 herbs extract out of 121 samples tested. The leaf extract of Labanga, Amrah, and Haritaki inhibited the growth of all of the Aeromonas sp. isolates (Table 5 ). The Aeromonas sp. isolates exhibited 84% and 73% sensitivity to the leaf extracts of Eucalyptus and Dholkallami, respectively. The crude herb extract of Arjun, Bahera, Tentul, Jiga and Bamunhatti also inhibited the growth of 50-59 % of the bacterial isolates. These isolates also exhibited 1-49% sensitivity to the herb extracts of Basak, Kanthalichampa, Dadmardan, Shal, Jafran, Garjan, Buddha narikel, Allamonda, Chalmugra, Golden shower, Kalomeg, Sarifa and Amloki.
In the present study, a total of 84 bacterial isolates were recovered from the hemorrhagic lesions and kidneys of the diseased carp fishes. Then a total of 25 isolates that exhibited colony characteristics similar to Aeromonas sp. were sub-cultured on Aeromonas-selective media supplemented with ampicillin antibiotic. Among these isolates, 19 isolates showed characteristic growth of Aeromonas sp. on the selective media. In order to verify their identity, several morphological, physiological and biochemical tests were performed and the results were compared with that of a type strain Aeromonas hydrophila ATCC 7966 T .
Based on their characteristics all of the 19 isolates were confirmed to belong to the genus Aeromonas sp. All of theses isolates were reported as pathogenic to carp fish (Hossain, 2010) .
Sensitivity of the Aeromonas sp. isolates to seven commercial antibiotics was determined by disc diffusion method. In the present study, it was found that all of the isolates were sensitive to streptomycin, gentamycin and erythromycin. But, 78.95% of the isolates were found resistant to oxytetracycline. In addition, 5%, 11%, and 16% isolates also exhibited resistance to chloramphenicol, cephradine and sulphamethoxazole respectively. Twenty one percent of the isolates were found resistant to more than one antibiotics tested. Sarker et al. (1998) reported multiple antibiotic resistance of fish pathogenic Aeromonas hydrophila isolates which were highly resistant (60%) to oxytetracycline. Banu (1996) also reported high percentage of oxytetracycline resistance among Aeromonas spp. isolates collected from farmed fish and water. Guz and Kozinska (2004) . cepa, A. sativum, P. guajava, A. indica, B. alba, C. Zedoaria, C. longla, C. indica, H. indicum, H. asiatica, and P. betle for the Aeromonas sp. isolates.
In the present study, a large number of plant extracts were examined for evaluation of their antibacterial activity against fish pathogenic Aeromonas sp. isolates but, low or no antibacterial activity was observed for the previously reported plants possessing antibacterial activity. However, it is the first report where more than 100 herbs was screened for their antimicrobial activity against fish pathogenic Aeromonas sp. Isolates. It is also a first report about the antimicrobial activity of leaf extracts of three medicinal plants viz., Labanga, Amrah and Haritaki that inhibited the growth of all of the Aeromonas sp. isolates including the multiple antibiotic resistant isolates. Recently, Foysal (2010) also found antimicrobial activity of leaf extracts of Labanga, Amrah and Haritaki for fish pathogenic multiple antibiotic resistant Pseudomonas fluorescence isolates. Crude leaf extracts of these medicinal plants could be used for the treatment of fish diseases. Although, leaf extracts of Eucalyptus and Dholkallami were also found to possess high antibacterial activity against Aeromonas sp. isolates but, their toxic effect on fish need to be evaluated. Further studies are needed to find out the active antimicrobial ingredients of the medicinal plants.
CONCLUSION
Medicinal plants are important elements of traditional medicine in virtually all cultures and promise a cheaper source for therapeutics. Herb extracts are natural product, available, cheap and safe for the environment. The present study revealed that some medicinal plants possess potential antimicrobial activity against fish pathogenic, antibiotic resistant Aeromonads. Valuable drug could be developed from some herbs for the treatment of Aeromonas-associated fish diseases.
